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Histophysiology’ provided a concise 
and entertaining guide to the puzzles 
of this strange nucleus. Currently I am 
focused on the thalamus and sensory 
mechanisms; Lord Adrian’s short book 
‘The Basis of Sensation’ on sensory 
mechanisms, published in 1928, says 
nothing about the thalamus, but is a 
wonderful example of clear thought 
about, and a lucid presentation of, a 
difficult subject.
What is the best advice you’ve 
been given? On completing my thesis 
I was expected — by family, friends, 
teachers — to complete the clinical 
part of my medical training. J.Z. Young 
advised me to continue with my 
research. He said that the next three 
years would be my most productive; I 
should not waste them learning skills 
I would not be using later. I was 24 at 
the time. He was right. 
If you knew earlier on what you 
know now, would you still pursue the 
same career/research path? ‘Yes’ to 
career, obviously ‘no’ to the research 
path because I would know the answers 
I had to work for so hard earlier. How 
wonderful to be able to start at 24 
with the knowledge and techniques, 
produced by others, available now!
What has been your biggest 
research mistake? Thinking I had 
found a syncytial stage in electron 
micrographs of the developing chick 
brain and preparing a letter to Nature 
before concluding that, in spite of 
appearances, there was something 
wrong with my method of fixation.
Do you have a scientific hero? Any 
neuroanatomist who did not have Cajal 
at the top of the list would be suspect. 
Cajal can still inspire enthusiasm about 
the mysteries of the brain. He had a 
depth of knowledge that has not been 
rivalled since. But there are others, 
such as Kölliker, who are not far behind, 
and I myself carry a torch for Otto 
Deiters, my greatgrandfather’s younger 
brother, who had, before he died at 29, 
published on muscles and the inner ear, 
had demonstrated axons and dendrites 
connected to nerve cells, and had 
revealed the structure of astrocytes. 
Cajal had a strong negative view of 
Deiters’ position on the neuron doctrine, 
which was almost certainly based on a 
misunderstanding of what Deiters had 
written. This is an issue I would still like 
to explore further.
What is your greatest research 
ambition? Just now it is to understand 
how to interpret the functional 
significance of the branching axons 
that carry messages to the thalamus for 
transmission to the cortex. One branch 
represents classical sensory pathways, 
or corticothalamocortical messages, 
the other innervates motor circuitry. 
What does this ‘motor’ branch tell us 
about the nature of sensory perception? 
Views of perception as ‘embodied’ will 
become interesting when we know how 
the neural connections produce the 
embodiment. Thalamocortical pathways 
are likely to provide a key.
Any strong views on journals and 
peer review? Moving to Istanbul 
has given me a striking view of doing 
research with limited funding, poor 
infrastructure, and inadequate library 
facilities. On journals: the current 
economics of journal publication 
are funding publishing houses and 
academic societies, depriving those 
without funds of needed access to 
the current literature. Universities, 
through their library budgets are paying 
millions into the publishers’ pockets. 
NIH insistence on inclusion in PubMed 
central may help, but only if there is no 
significant delay between publication 
and access. On peer review: the level 
of arrogant and incompetent reviewing 
I have seen for papers submitted by 
colleagues has increased significantly 
since I moved from Madison to Istanbul. 
Dear referee (and editor), please don’t 
assume that papers written by authors 
with funny sounding names working 
in Universities about which you know 
nothing can be dismissed with minimal 
attention. These are people working 
with limited funds under extremely 
difficult conditions, writing in what is to 
them a strange foreign language. Their 
work may not be up to your standards, 
but read the paper, explain what is 
wrong, and try to be helpful. 
Why did you move to Turkey? I ran 
out of research funds in Madison, and 
was getting old far from family. I have 
a daughter and three grandchildren 
who live in Istanbul close to Marmara 
University, where I found wonderful 
colleagues interested in the thalamus 
and the thalamic reticular nucleus.
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Conservationists have revealed for 
the first time a two-year-old secret: 
seahorses have been discovered 
in seagrass beds in the estuary 
of the River Thames in London. 
Researchers kept quiet until the 
announcement last month that the 
rare short-snouted seahorse, found 
in the Thames, and its relative the 
spiny seahorse had been added to 
the list of species legally protected 
under the British Wildlife and 
Countryside Act.
Scientists from the Zoological 
Society of London (ZSL) have 
discovered five seahorses during 
routine surveys of the river estuary 
at three separate sites. The 
short-snouted seahorse is a rare 
species, more usually found in 
the Mediterranean and around the 
Canary Islands, but it has  
also been found off the south  
coast of England.
The ZSL scientists say the 
presence of the species in 
the Thames estuary is a good 
indicator that the quality of the 
water is improving. Alison Shaw, 
manager of London Zoo’s marine 
and freshwater conservation 
programme said: “These amazing 
creatures have been found in the 
Thames on a number of occasions 
in the last 18 months during our 
wildlife monitoring work.” 
“It demonstrates that the 
Thames is becoming a sustainable 
biodiverse habitat for aquatic 
life. Now they are protected, 
conservationists are more  
relaxed about telling the world  
they are there.”
Seahorses worldwide are 
threatened by exploitation for 
traditional medicines, aquariums 
and curiosities, as well as 
accidental capture by fishing 
fleets, and degradation of their 
habitats. 
But their apparent establishment 
in the Thames estuary also remains 
precarious. The river, which 
flows through one of the densest 
regions of human population in 
the developed world, was also 
once one of the dirtiest. The once 
rich freshwater and marine life 
associated with the river was all 
but wiped out during the nineteenth 
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Invadopodia
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What are invadopodia? Invadopodia, 
or ‘invasive feet’, are actin-rich 
protrusions associated with sites 
of proteolytic degradation of the 
extracellular matrix (ECM). They 
received this name due to their 
presence at the basal surface of 
cells plated on beds of ECM and are 
generally found in invasive, but not 
non-invasive, cancer cells.
How do you recognize them? The 
typical invadopodia assay involves 
plating cells overnight on a thin 
layer of fluorescent ECM, such as 
crosslinked FITC–gelatin or unlabeled 
gelatin overlaid with FITC–fibronectin. 
Invadopodia-associated ECM digestion 
leads to removal of the fluorescent 
ECM such that degraded areas are 
evident as dark spots in the fluorescent 
background. Active invadopodia have 
actin-rich protrusions associated with 
the sites of degradation (Figure 1A). In 
electron micrographs, invadopodia are 
long and slender, protruding vertically 
away from the cell body (Figure 1B). In 
wide-field or single confocal images, 
invadopodia protrusions appear as 
puncta.
What are the molecular components 
of invadopodia? Invadopodia are 
hotspots of signaling and actin 
assembly. Src kinase signaling is both 
necessary and sufficient to induce 
invadopodia formation and many 
Src kinase substrates are found in 
invadopodia, including Tks5/FISH, 
N- WASp, AMAP1/ASAP1, cortactin, 
and dynamin. Branched actin 
assembly is important for the formation 
of invadopodia protrusions, as well as 
for membrane trafficking, and depends 
on molecules such as Arp2/3 complex, 
N-WASp, and cortactin. Adhesion 
proteins (such as integrins and CD44), 
membrane trafficking proteins (such 
as dynamin), and proteinases (such 
as MT1-MMP and seprase) are also 
found in invadopodia, suggesting 
that invadopodia serve as hubs 
where many cellular processes are 
coordinated for the process of ECM 
degradation.
Quick guidescentury. A sewage system created 
by Victorian engineers was a 
remarkable achievement that 
began the big clean-up.
The now much cleaner river is 
once again home to many species 
alongside the seahorse: the young 
of marine species such as flounder 
and bass have been discovered 
in nursery sites up to 20 km 
inland. But the sewage system 
that has done so much to restore 
the river’s cleanliness still faces a 
problem: during summer storms 
with their torrential downpours, the 
system can in some years become 
overwhelmed with sewage which 
enters the river. As the storms usually 
coincide with periods when the river 
flow is at its lowest, the sewage has 
a short-term but devastating  
effect on river species.
But the discovery of remarkable 
new species such as the 
short- snouted seahorse should help 
to bolster efforts to ensure the river is 
clean all year round.
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New Londoner: Several rare short-snouted seahorses have been discovered in recent 
marine surveys of the Thames estuary, convincing scientists that a breeding population 
now exists in the river. (Picture: Daniel Sprawson/ZSL.)
